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offics, Chi€f of Bngineers, Washington 25, D.C., 7 February 1963
20t Pivipton Engineer, U, 8. Army Engineer Division, New England

Actions indicated in the 24 indorsement arve satisfactory. Revised
pages of subjeet design memorandum are approved.

yOR THE CHIEY OF ERGINERRS:

- Toels w/d WENDELYL . JORNSON
Chief, Engineering Blviasion
Civil Works
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Semidord Huericane Barricr, Sbtauford, Conuecitiloud
Depdgn Momoresndum Ho. 3 - Goooval

gfticn, Mder of fnaloeers, Weshlisgbons 25, Y Lo, 17 Decapoer 1962
gy Divigdios Eoglpeor, Ue 8¢ Ay dngicoer Blvisien, dew England
revence is mede te ledber, s Sin i) Koveser 1962, subjeot:

j—-o 5 -f,
S T Ao ?;g cehcans Barrier, Bbaaford, Comsecticu? ~ Duslgn Mesopsodem
Bo. 3 » Dovized Poagose”

2. Desigs Xevoranduwm Ho. 3 aad the reviseld puges raforenced in
rarsoraph 1 above, are approved subjuot b g Ty covmenbe

8. Povegeups 27 bhrough 30, Do o grepsrntlon of Deglgo
Mamorandun Ho. 7, Local Ubilities nwd Punping Sbeblous, the following
shaold be consideved:

(1) The wee of varisble speed mobory to drive one of the
pusps 1n statlons Fos. 3 avd b s guestiomed,

{2} ‘e nurber of pumps showa on Plate Ho. 3-23 for station
Ho. 1 appears HC be wore than necessary for the capaclity to be pm@ed The
coat of the stablon, thersfoxe, 1a higher then i% should be. Also, the
entrance of waber into the swmp through two sluice gates, locabed at 90
%o each cther im one cormer of the suwp, iz not considered good swump design.
Such an arrengermcnt pey produce flow conditlome vhich would sdvergely affect
the opzration of the pumpe Textherest from the enbrance. The inflow to the
smmp should be suck that it entera the sump evenly through gates in the wall
cpposite the purpe at a velocity not exceedins L ft./sec.

b. Plutes 3-T ond 3«8, Considerabich showld ve given tu provecting
the panel wall with a wood bunper aystes apchored to the comcrete piles in
locatione whore shipe are expected to dock.

e Plate 3-2L., It 15 suggested that the effect of possible asilt
accwmmlation op the navigation gate in it normal “down® position be
invastigated and that copsideration be given to providing mesns of fiushing
off peasible scoumulation. The gate shemld be xwrovided with latcbes gb nodh
ends to hold the gate in the raised “Yolosed” position against yeverss bhawd
cansed Wy wave action.

&, Yhe design memorandim proposes ~ veduction in the cotyridution
mmwmmmmam - A the paeigation gate due S0
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ADORESS REPLY TO:
DIVISION ENGINEER

REFER TC FILE NO,

NEDGW

SUBJECT &

TOs

U. 5. ARMY ENGINEER DIVISION, NEW ENGLAND
' CORPS OF ENGINEERS

424 YRAPELO ROAD
WALTHAM 54, MASS,

30 October 1642

Stamford Hurricane Barrier, Stamford, Comnecticut
Design Memorandum No., 3 - General

' Chief of Engineers

ATTENTICONY - ENGCOW-E
Depaitment, of . the Arvy

In accordance with EM 1110-2-1150 there are submitted here-
with for review and approval 10 copies of Design Memorandum HNo. 3,
General Design, Stamford Hurricane Barrier, Stamford, Connecticutb.

FOR THE DIVISION ENGINEER:

OQ_\D — '«A\\"b

MY WM. LESLIE
ief, Engineering Division

Incl (10 cys)

Design Memo No, 3 -
General - Stamford
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STAMFORD HURRICANE BARRIER

STAMFORD, GONNECTICUT

DESIGN MEMORANDUM NO, 3

GENERAL DESIGN

A. PERTINENT DATA

Purpose, - _ Hurricane Flood Protection

Location of Structures. -

- State - Connecticut

County Fairfield

City Stamford

Harbor - Stamford, West Branch, East

Branch.,

Drainage Areas. - Acres

West Branch 218

East Branch 1156

Westeott Cove. 183

Total 1557

Embankments, -

Type ' Compacted earth fill with
. rock facing.
Elevat%on - Top of Embankment East Branch, 17.0 m.s.l.

‘West Branch, 17.0 m.s.l,.
_ : ‘ o Westcott Cove, 18.0 m.s.l.
Total length 11600 feet '

Maximum height (East Branch) 29 feet (East Branch)

Side slopes 1.on 2, 1 on 1,5 Land Side
' : 1lon 3, 1 on 1.5 Sound Side
Top width 10 feet, Land Sections

20 feet, Water Sections

Navigation Gate. -

Type Steel flap gate with con-
crete abutments.



Navigation Gate (Cont'd)

Number

Size

Blevation of sill

Elevation of operating platform
Operating mechanism

Walls s ™

Anchored pile wall

Concrete panels and piles, tied
back to concrete deadmen

Top elevation
Length

Cantilever reinforced concrete wall

Top elevation
Maximum height
Length

Pumping Stations. -

Structure

Pumps

Power units
Pumping Capacity

Station
o1 & e
No, 2 3 gy
NO. 3 :

Yo. by

Principal Quantities, G, Y, -

- Excavation, land
Excavation, water
Excavation, rock

. Impervious fill
Pervious f£ill
Random f3i11

1

90 feet clear x 35 feet
18,0 m.s.1.

+17  m.8.l.

Electric motor driven hoist

.&0.97)
170 m.s.1l. !iﬁ;ii
1220 feet ﬂgqﬁéy
N
:]-700 MaSels
16 feet
160 feet
Reinforced concrete
Vertical axial flow
Electric motors
Capacity - c.f.s.
hO\“fV L&%ébf
lOO R ; .)g:-;_ ’:)
50 SN -
,33'!"’0 . Q;’; o
ol - "
Hmoﬁ
42,000
110,000
L, hoo
120,000
55,000
23,000



Principal Quantities, C. Y, (Cont'd)

Rock Fill ‘ 23,000
Armor gtone 26,0800
Bedding stone 3,000
Gravel 28,000
Rock filter 3,000
Topsoil 4,000
Concrete pile wall 1,320 1.f.
Conerete, reinforced (except pumping station) 2,015
Concrete, mass 5 3?0

Structural Steel Navigation Gate - 553,000 lbs.

Estimated Project Costs. ~

Iands and Damages $ 500,000
Construction Costs
Dike ramps, Earth work $1,413,000

Walls 661,500
Navigation Gate 1,054,000
Pumping Stations 1,011,000
Utilities 339 00C
Sub-total $I, 178,500
Contingencies 15% 671 500 5,150,000
Engineering and Design 137,000
Supervision and Administration Lh5,000
Preauthorization Studies 50,000
Total Project Cost ‘ $6,582,000
Federal Funding 3,7h2,000
Non-Federal Contribution 2,840,000
Non-Project Cost 270,000

B. PROJECT AUTHORIZATION

l. Authorization. - The hurricane-flood protection plan for the City
of Stamford, Connecticut, was authorized by the Flood Control Act
dated 1l July 1960 (Public Law 86-6L5, 86th Congress) which reads

in part as follows:

Revised l; January 1963



“STAMFORD, CONNECTICUT

The project for hurricane-flood protection at Stamford, Connec-
ticut, 4s hereby authorized substantially in accordance with
the recommendations of the Chief of Engineers in House Document
Numbersd 210, Eighty-sixth Congress, lst Session, at an esti-

. mated Federal Cost of $3,030,000 for construction and at an
estimated Federal Cost of maintenance and operation of $31,000
anmially,"

2. Requirements of Local ‘Gooperation. - The requirements of local
cooperation as contained in House Document No, 210 read as follows:
". + o provided that, prior to initiation of construction, local
interests give assurances satisfactory to the Secretary of the Army
that they will: (&) provide without cost to the United States all
lands, easemenits, and rights-of-way necessary for the construction

of the -project; (b) accomplish without cost to the United States

all modifications to the existing storm drainage system which may

- be required to obtain the full benefits of the protection plan, all
. necessary modificatioris to the existing sanitary sewer facilities

required to prevent the entry of tidal-flood waters, and all changes,
alterations, and additions to or relocations of any buildings and.
utilities made necessary by the construction of the project; (c) bear
30 percent of the total first cost, a sum presently estimated at
$1,676,000 to consist of the items listed in (a) and (b) above and

a cash contribution now estimated at $1,406,000, the cash to be paid
in a lump sum prior to commencement of construction and the final
apportiomment of cost to be made after actual costs and values have
been determined; (d) contribute in cash, in lieu of the cost of
annual maintenance and operation of the tidal portion of the Fast
Branch barrier, an amount presently estimated at $880,000, the cash
to be paid in a lump sum prior to commencement of construction; (e)
maintain and operate all the works after completion, with the ex~
ception of the tidal portion of the East Branch barrier and aids

to navigation, in accordance with regulations prescribed by the
Secretary of the Army; and (f) hold and save the United States free
from damages due to the construction works and the operation thereof.”

3. Status of Project. - There is no prior project for protection
against tidal flooding.

The project is under design.



C. INVESTIGATIONS

i, Hurricane Flood Report. - Hurricane tide flooding was reported
in the Interim Report on Hurricane Survey, Stamford, Commecticut, -
(House Document No. 210, 86th Congress, lst Session, 1959, In the
preparation of this report studies by Architect Engineer firms en-
gaged by the City were initially reviewed, alternate alignments were
considered and the most favorable alternate selected. Surveys and
explorations were made for the selected alignment, and a definite
plan for protection was developed. There have been no subsequent
investigations of tidal flooding,

5. Investigations for-Navigation and Beach Erosion Control, - There
have been several published reports on navigation in Stamford Harbor
and Westcott Cove and on beach erosion control, as listed below:

a. Navigation - Stamford Harbor.

* 1) House Document No. 1130, 63rd Congress, 2nd Session, 191k
(2) River and Harbor Document No. 8, 7hth Congress, lst
Session, 193h. - _
‘(3) River and Harbor Document No. 29, 75th Congress, lst
Session, 1937.
(4) River and Harbor Document No, 676, 79th Congress, 2nd
Session. : - '

b. Navigation - Westcott Cove:s River and Harbor Document No.
379, 80th Congress, lst Session, 1947.

¢. Beach Erosion Control: House Document No. 174, 85th Congress,
lst Session.

D. TLOCAL COOPERATION

6. Compliance with Requirements of Local Cooperation. - Informal
assurances of local cooperation have been furnished by the City of
Stamford and also by the State of Conmecticut, which will share
one-half each of the cost of local cooperation.

The City of Stamford has placed in escrow the sum of $650,000
towards its share of the cost and expects to have the remainder
available by the time of initiation of construction.

The State of Comnecticut has authorized the issunance of bonds in
the amount of $1,278,000, the estimated maximum State's participation
in local interests costs at the time,



7. Concurrence in Plans. - Conferences have been held with the City
of Stamford on all developments of the project, and they have ex-
pressed informal approval of the plans, In compliance with the re-
quest of the Water Resources Commission the State of Commecticut has
been kept informed of the progress of planning,

8. Estimated Cost of Local Cooperation, ~ The estimated cost of local
cooperation is as follows:

Lands, easements, and rightg-of-way $ 500,000
Modifications of storm drainage

system and other utilities 132,000
Cash contribution 30% of first

cost less above 1,328,000

Cash contribution in lieu of the cost
of annual maintenance and operation
of the navigation gate 880,000

Total $2,8l,0,000
Replacement of storm drain from
Crosby St. and Pacific 5t, for
local interests $ 270,000

E. PROJECT PLAN

9. Location. - The project is located in the City of Stamford,
Connecticut. The protection works extend along the east bank of
the West Branch from the mouth of the Rippowam River, across East
Branch, and along Westcott Cove to high ground to the east.

The area protected amounts to approximately 600 acres at design
stillwater level (el. 1L.8 m.s.l.). In the area are located some
of the principal manufacturing plants of the City, including a
generating station of the Hartford Electric Light Co., as well as
a portion of the main commercial district and residential sections.

10. General Description. - The plan of protection consists of a
dike L4500 feet long on the east bank of the West Branch from the
mouth of the Rippowam River to Dyke Park, a 2840 foot long dike with
a 90-foot gated opening across the East Branch, and a dike L250 feet
long in the Westcott Cove area. The top elevation of the protective
works is 17.0 m.s.l, in the East Branch and West Branch and 18.0
MoSel. in the Westcott Cove area.

Revised L Jamuary 1963



F. DEPARTURES FROM PROJECT DOCUMENT PLAN

11, Departures from Project Document Plan,

a, Interim Report Plan. - The departures from the project docu-
ment plan include the following: '

(1) Design stillwater level changed from el. 16.0 m.s.l. to
14.8 m.s.l., with corresponding change in top elevation of dikes.

(2) Elimination of gated passages through dikes and substl—
tution of ramps.

(3) Provision of a 90~ foot flap type navigation gate 1nstead
of a 75 foot sector gate.

(L) Provision of four storm water pumping statlons, an in-
crease of 3.

(S) Modification of the alignment to include a residential
area at Mitchell Street.

(6) Modification of the alignment in the vieinity of the
Hartford Electric Light Company.

(7) Addition of Pacific Street storm drain reconstruction
at the regquest of the City.

The departures are described and explained under the apprepriate
paragraphs of this design memorandum.

b, Recommendations of the Chief of Engineers. - Letter from the
Chief of Engineers, dated 10 April 1959, subject: Comments on
Plannlng, Interim Report on Hurricane Survey, Stamford, Connecticut,
reads in part as follows:

"2, The following comments on planning and design are for-
warded for consideration during the preparation of the design memo~
random after project authorization and the allotment of funds:

(a.) In the design of the interior drainage facilities,
consideration should be given to the rainfall volume that would dccur
during the design hurricane. The increased volume in the ponding
area resulting from precipitation should be considered in the final
design stage of the project.



(b.) Plate E-l4. In view of the short time that the
design flood will be against the protective works, the need for the
cutoff through the dredged fill just north of Rippowam Road is not
apparent,

(c.) Plate E~6. Shorter gates with a flatter mitering
angle should be considered,

(d.) Plate E-6. The 75 foot gate width appears to be
a bare minimum. For a structure so difficult to alter, careful con--
sideration should be given to future commercial and recreational
traffic to determine whether or not the structure will become a
serious hazard. On the basis of information presented in the report
a width of 100 feet would seem more proper.

(es ) Plate E~6. Sills should be provided for stoplogs.

! {(f. ) Diesel engines should be used for driving the pumps
1nstead of electric motors,

(g, ) Plate B-7. Consideration should be given to en-
cloging the pump station foundation with steel sheet piling to
prevent possible loss of soil from under the station by seepage."

. The comments are considered in pertinent paragraphs
of this design memorandum.

¢. DETAILS OF PROJECT PLAN

12. Fast Branch Barrier.

2. Description. - The East Branch Barrier includes 2840 feet
of rock-faced earth dike, a 90-foot navigation gate, and a pumping
station which will be located in the navigation gate structure.

b. Departures from Interim Report. - The alignment is essen~
tially that shown in the Interim Report. Access is from Dyke Park
rather than through the narrow lanes of privately-owned Woodland
Cemetery, The alignment at the east end has been changed because
of recent housing construction on Wallace Street and to provide pro-
tection for a low area on Mitchell Street. Protection for the
Mitchell Street dike extension is $93,000, an increase of $29,000
over that of the basic alignment at Wallace Street. The annual cost
is estimated at $1200 and annual benefits at $6,200, with a benefit/
cost ratio of 5.,1:1, In view of the favorable benefit cost ratio
the area has been included in the project.




7
13, West Branch Barrier.l,e

/
a. General Description. - The West Branch Barrier includes
1340 feet of anchored concrete piling wall, 160 feet of cantilever
concrete wall, and(1950 feet of rock-faced earth dike.

Flow of cooling water for the Hartford Electric Light Co.
will pass through the barrier in gated intake and discharge conduits.
In time of flood tides, intake flow will be controlled at the gated
intake and discharge flow will be pumped through the dike by a pump=-
ing station. Small regulating pools will be provided.

One pumping station will provide for storm runoff and dis~

‘charge of cooling water during periods of gate closure.

b, Station 0+00 to Station 12+20

(1) Interim Report Alignment., - The alignment presented in
the Interim Report was located inboard of the existing dock and walls
of the Hartford Electric Light Company plant and continmied to the’
north along Atlantic Streebt in the rear of two retail oil companies.
Comparison of alternate alignments and additional information on
exlsting installations has indicated that the Report alignment is
relatively unfavorable.

The area is crossed by many utility lines in Atlantic
Street and in the plant yard. That portion in front of the plant
is an essential access and work area to the plant. Wall footings
would have to be deep as the existing steel sheet pile wall is badly
correded. They would be in close proximity to the plant footings so
construction would involve some risk of damage to the plant.

The Interim Report plan contemplated that the clder
section of the plant generating facilities would be shut down during
flood tides. This portion comprises 2,000 XW of the total capacity
of 64,000 KW. This is unsatisfactory as maintenance in service of
all available generating facilities is particularly important during
a flood emergency, . The existing cooling water intake and discharge
of the older section are nolt designed for operation against flood
tide heads and cannot be suitably modified without inconvenience and
heavy expense,

The estimated cost of construction on this alignment
is as fellows:
Reinforced concrete cantilever wall, ins
cluding 7 gated openlngs,_lgggm}ln, . $ 133,600



Modification of plant intake structure  ° $ 10,000

Cooling water discharge gate structure = ' 55,000
H. BE. L, Co. yard piping medifications o 10,000
Prestregsed copcrete pi;e wall 4t coal -
~ unloading dock 200 in. ft. 78,600
$ 587,200
Contingencies 15% 86,800
$ 674,000
Eng. & Overhead 113,000
$ 787,000
Rights~of-way and
acquisition of
existing bldgs. 115,000
Total $ $02,000.

See Plates Nos. 3-25 and 3-26 for details.

(2) Adopted Alternate Alignment. -~ The adopted alternate
alignment which is discussed in the following paragraphs, does not
interfere with or handicap the present or future industrial acti~
vities of the area, as it is essentially on the West Branch bank
line, It is an anchored concrete pile wall, with provisions for
maintaining the Hartford Electric Co, plant in full operation during
flood tides. The estimated cost is $90L4,000, The change in align-
ment is justified by the lessened 1nterference with plant operations
and by the fact that contingency of damage to ex1st1ng structures is
reduced and construction is less difficult.

(3) Pile Walls.

(a) Reason for Selection, - Several alternate types of
construction for the barrier in this area were considered, in-
cluding earth dike, concrete wall, steel sheet pile cellular wall,
anchored steel sheet piling, and anchored concrete piling.

Earth dike construction is not possible because of lack
of space, Reinforced concrete or mass concrete walls are too costly
because of the depth of water and overburden above satisfactory
foundations.

An anchored pile wall is best adapted to the site,
Located at the waters edge it would leave the land areas unencumbered
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with structures, while the unloading of oil and coal to dock facili-
ties would not be handicapped. The sand and gravel "foundation materials
are generally favorable for driving piles., MNo cofferdam would be
required, except for gate structures.

The wall will be constructed in brackish tidal waters.
Alternate freezing and thawing will occur throughout the winter
months, This combination of conditions is most severe in producing
deterioration of concrete and corrosion of steel, The critical =zone
of attack corresponds to the tide range, plus one or two feet above
and below,

A steel sheet piling wall is practical for the location,
but the useful life of unprotected steel is unpredictable, with a
maximum of about 35 years in the tidal zone. The existing steel
sheet pile wall at the Hartford Electric Light Company, installed
in 1930, has deteriorated to the point of complete failure. If a
steel sheet pile wall were to be provided, protective measures would
be essential., The best protection for steel in this zone would be
concrete facing, Cathodic protection is ineffective above low tide.
Protective paint must be renewed at intervals of 5 to 10 years.
Concrete facing is suggested by a steel manufacturer and is con-
sidered satisfactory by the U. S. Bureau of Yards and Docks for pro-
tection of the steel, Concrete facing would also solve the problem
of making watertight the interlocks of steel sheet piles against
hurricane flood waters, =

A concrete pile wall would be relatively long lived
compared with steel sheet piling. Prestressed concrete should be
more durable than ordinary reinforced concrete in tidal waters due
to dense mix and to the section being all in compression. Panel
construction is selected because of relative economy. Costs are
comparable with a steel pile wall.

Relative costs of steel sheet piling and presitressed
conerete construction have been estimated based on supplier's
quotations and reviewed against bid prices, including prestressed
concrete pile construction now under way at a Coast Guard dock in
Boston, Massachusetts. Figures for a ten-ft. section are as follows:

(a) Prestressed concrete panel wall

Wall

H-Pile, 18" x 36" in place 57' @ $18.00 31026
Prestressed cone. panels 10'x31' @ ),.00 1240
Reinforced conc. panel 6 cy @ 60.00 360
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Deadman

BE-Pile, 18" x 36" in place 20t @ $18.00 $ 360
Prestressed conc. panels 10! x31t' @ 1,00 600

Tie

Upper Rod  60' @ $ .57 $ 3L4.00

Installation 75,00
Lower Rod 60" @ 1,25 75.00
Installation 200,00
$38hL.,00 38&
Exc. & Fill (not included,
small in amount) Sub~total $ 3970
Contingencies, 15% 600

Total Cost $§ U570
(b) Prestressed Pile Wall
Wall

Piles, 18" x 36" in place 57'x10' @ $6.00 sg.ft.
$ 3h20
Walers 18" x 36" prestressed beam
2 x10'" @ 18,00 360
Deadman, 12' x 2' contimuous concrete

section 8.8 cy.2 60,00 528

Exc, and fill for deadman 120
Tie rods, as above 38L
$ LB12

Contingencies, 15% 728

Total Cost $ 5540
(¢) Steel Sheet Pile Wall |

Piles, Z-38 (alloy steel) 10'x57' @ $5.00 ¢ 2850

Walers~top, 2-8 L 11.5x1¢ct @ .25 58
~bott,2-18 1L 58x10' @ .35 Loé
Deadman, as sbove 528
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Exc. & Fill For deadmam, as above $ 120

Tie rods, as above 38l
Concrete facing, 8"min., above el, -6

23t x 10' @ $4.00/sq.ft. 920

$ 5266

Contingencies 15% 781

Total $ 6050

(b) Description. - The concrete pile wall will consist of
H-section soldier piles and intermediate panels. The soldier plles
will be tied back to a deadman of generally the same type of con-
struction. The overburden is too shallow to provide adequate
lateral support, either for a continmiocus pile wall or for a panel
wall. Therefore both top and bottom ties are necessary, Precast
panels will be used in and below the tidal range or ground water level
and prestressed concrete will be used where there is exposure to
harbor water. The top panel, which will be above water level, will
be cast-in-place reinforced concrete to close the points at the
piles and to help maintain the piles in position. dJoints between
the precast panels and the piles will be grouted.

Granular fi1] will be used behind the wall.,

(4) Hartford Electric Light Co. Cooling Water Flow, ~ Maintenance
in service of full plant capacity during a storm emergency is advan-
tageous and well-nigh essential, both for the welfare of the local
community and also for standby capacity in case of interruptions in
service elsewhere in the utility system. The plans of the barrier
include provisions for uninterrupted service by maintenance of cool-
ing water flow during flood tides,

(5) Cooling Water Intake., - A double-wall bulkhead will be
constructed in front of the present intakes. It will form a storage
peol of about 800,000 gallons capacity between the barrier wall and
the existing harbor wall. The drawdown will be limited to el.-6.0,
the experienced extreme low tide, to insure no increase of loading.
on the existing pile wall over that experienced in the past and to
contribute to the stability of the double wall bulkhead. Two
51-6" dia. gated intake conduits will be provided through the bulk-
head., The gate will be controlled during flood tides from a sta~
tion on the power plant switchboard, power will be obtained from
the plant. '




(6) Cooling Water Discharge. - An 8~foot diameter gated pipe
will conduct cooling water discharge through the pile wall under
normal cenditions. On the occurrence of damaging tide levels,
the discharge gate will be closed and flow diverted to Pumping
Station No. 1. v

A separate pumping station in the vicinity of the discharge
was also considered, The most probable location of cocling water
intakes for a future plant would be in this vicinity., Because of
the higher temperature of the discharge flow, relocation of the
existing discharge outlet could be expected, This could result in
abandonment of pumping facilities and loss of the investment. The
cost of a conduit to Ilyke Lane outside the area available for future
development and of increase in pumping installation at Pumping Sta-
tion No. 1 would be equivalent to that of a separate pumping plant
at the present discharge. Therefore, the recommended installation
provides a pumping station at Dyke Lane for combined storm water
and cooling water flows. ‘

(7) Coal Dock Area. - The selected aligmment is on the land
side of the dock practically on the line of an existing 7-foot
fence. This alignment was cheosen after consultation with the
owner so that it will present no corisequential interference with
discharge flow or coal handling operations., A panel wall will be
provided: because it will be independent of any necessity for main-
" tenance or replacement of the existing sheet pile wall under the
dock. Foundation explorations in the area of the dock show a de-
posit of cobbly gravel, Since the wall elevation in the tidal
range will be below the surface and behind the existing pile wall,
steel H-sections would be relatively free from corrosion, Steel
H-sections will be used as the lower end of the piles because of
the subsurface conditions,

A ramp will be provided for access of maintenance vehicles
to the dock,

A reinforced concrete cantilever wall will be provided from
approximately Station 12+85 to Station 1L4+85. This type of section
becomes economical where construction can be conducted with little
appreciable sheeting and pumping. It is used in front of the coal
pile to the point where space is available for an earth dike.

(¢) Station 12420 to Station 32450 = Ja o« .

(1) Description of Dike, - A rock-faced earth dike will
be provided from the viecinity of the coal unloading dock of the
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Hartford Electric Light Company to Dyke Park. An access ramp will
be provided to the Luders Shipyard area.

(2) Relationship to Hartford Electric Light Company. -
The alignment must cross property of the Hartford Electric Light Co.
for a length of about 1,600 feet which is presently partially de-
veloped and incompletely occupied by scattered oil and gas tanks,
The land is valued chiefly for future plant development. The pre-
sent property lines do not necessarily indicate the area which may
ultimately be held by the Hartford Electric Light Co. As a general
statement, the entire vieinity is recognized as strategic for har-
bor front industrial development. In 1952 the predecessor owner
had a scheme for future development prepared when studying where
to locate a new plant to meet increased demand, This scheme is
shown on Plate 3-27. There is no present plan to construct a plant
here., Development would depend on increase in demand, relative
economy in comparison with other sites, and full study of comparable
alternate schemes for a plant at the sits.

A dike alignment around the property which would
be least detrimental to a future plant development as now foreseen
is that shown in the Interim Report and is designated as the "Out-
board Alignment" on Plates 3-9 and 3-27. A dike constructed on this
alignment would have to be modified according to the scheme developed.

As shown on Plate 3-27 it would require dike modi-
fications chiefly for cooling water intakes and discharge, This
dike alignment is strongly urged by the Hartford Electric Light Co.

. Construction of the outboard alignment would re-
quire removal of several feet of organic silt and also some sunken
barges in two coves, where the dike would be about 21 feet high,

It would also require the removal of a small dike currently under
construction by the owner across the southwest cove and the re-
moval of such fly ash as is placed against it by the owmer prior

to construction of the hurricane barrier. The estimated cost of
the Cutboard Alignment between Stations 20+50 and 32+50 is $251,000,
a cost which will increase slightly as the owner's operations con-
tinue.

. The most economical aligmment and one which would
present only a minor inconvenience to current plant‘'operations lies
inboard of the two coves and requires a dike uniformly about 8 feet
high, The estimated cost is $117,000, It is the alternate included
in the plans submitted herewith for approval.
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In the event of future plant expansion, the area out~
side of the dike of approximately 3 acres would be available if the
dike were moved to the vicinity of the outboard alignment, an item
of some expense. The owner objects to the inboard alignment on the
basis of severance of the acreage left outside the dike. Value of
deverance damage would logically be limited to cost of moving the
dike., The cost of moving the dike would depend on conditions at
the time, but would be in the general amount of the savings in
cost for the inboard alignment.

As stated in Paragraph L0, without the advantage of a
specific study, benefits from protection appear teo cutwelgh any
damages from loss of right-of-way, severance, or increased costs of
operation, It might be concluded that such considerations should
not influence overall comparative costs of aligmments. A firm
statement to this effect would be premature at this time.

From a standpoint of relative costs of construction
only, construction on the outboard alignment would involve an addi-
tional estimated cost of $13L,000, expended to protect a proble~
matical future plant, and subject to such alterations as that future
plant would necessitate., The additional cost is not considered
Justified, On this basis the inboard alignment has been selected
for presentation and approval. .

Ea
(4) Station 32+50 to Station L2+50, - The dike will con-
tinue across Uyke Park to the Fast Branch, serving as an access
road. This section will be cut-and-fill, with the £ill sections
closing low saddles between the knolls, The slopes will be flat-
tened and topsoiled and seeded, blendlng with the present and fu-
ture development of Dyke Park.

Dyke Lane will be raised 3 feet to ramp over the dike.

14, Westcott Cove Barrier. -

{a) Description of Dike. - This section of barrier will pro-
tect the residential area of Rippowam Street and will skirt West-
CottrCove in Cummings Park, It will be a rock-faced earth dike.
Two small pumping stations will be provided. The top of dike is
at El, 18,0, providing 1 ft. additional freeboard to reduce over-
topping at design flood because of the small capacity of the
pumping stations.

(b) Effect on Cummings Park. - Cummings Park is a highly de-
veloped and well-maintained waterside park. Inshore are scattered
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State vs, Clty Shave?

Special Act 328 of the 1961 Comn, legislature anthorises
issuence of bomds in the amount of $1,278,000 to provide State
participation up te S02 in local costs, However, the State
raled at Pawcatuok that it would not participats in lands
(8500,000) and relosatioms ($132,000), Secondly, the question
of gtate tioipation in the contribution in lieu of O
($880,000) 4s still open, Discussions are still going on
between Stamford and State Officials on these points,

Agsurances - Mayor?
Wetll ask for formsl assurances prior to construction and after

_ Stamford and State seitdle thelr business,



baseball diamonds, tennis courts, and playgrounds. On the shore front
there are two bathing beaches and a marina., The main access is

from Shippan Avenue, skirting Westcott Cove and continuing to the

East Beach., Principal access to the West Beach is by way of the
streets of the Rippowam Street residential area.

The barrier dike will be located close to the shore
of Westcott Cove with 1little effect on the playground area of the
Park. It will be widened to ramp the main Park Drive over the dike.
Parking areas will be provided in lieu of those rendered useless
by construction of the dike. The substitute parking area for the
West Beach will be on undeveloped City-owned land in rear of the
dike, with a pedestirian ramp over the dike., This will have the in-
cidental benefit of eliminating beach traffic from the residential
area.

15. Street Ramps. - Ramps over the dikes will be provided where
necessary for accommodation of traffic. The provision of ramps in
lieu of gated barriers is feasible because locations are in rela-
tively undeveloped areas and traffic is almost entirely to recrea-
tional areas.

Ramps are more economical to construct and maintain than gated
or stop~logged closures. They eliminate the time consuming work
of closure in the event of storm warning. Grades over the ramps
will be a maximum of 8% and appropriate street signs will be in-
gtalled for regulation of traffic,

The City of Stamford has informally expressed preference for
ramps instead of gated closures.

H., NAVIGATION GATE

16, Navigation.

a. Navigation in Fast Branch. -~ There has been little change
in commerce in Stamford Harbor since the date of the statistics
quoted in the Interim Report (1956). In the latest reported year,
1959, total tonnage was 819,872 short tons, of which 154,200 was
in the East Branch, where the navigation gate will be 1ocated of
the tonnage in the East Branch, 120,000 was sand and gravel and
34,200 was iron and steel scrap. The present tendency is to develop
the area for 1ndustry which would be relying on land tran8portat10n.
No significant increase in tonnage is expected.
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There were 265 vessel trips in the Past Branch in 1959,
The types of vessels in use consist of scows, barges and tugs with
a greatest beam of 48 feet. Except for 2 or three trips a year,
however, barges in use have a maximum beam of L8 feet.,

b, Navigation Gate Opening, - The navigation opening will have
a clear width of 90 feet and sill elevation of -18.0 m.s.l. This
width will clear all barges in use, with towboat tied alongside and
is the minimum acceptable te the New York Tow Boat Txchange. The
width of 90 ft. was approved by the Office, Chief of Engineers, by
1st Ind, dated 21 June 1962 to letter of this office dated 15 June
1962 subject: "Navigation Gate Opening, Stamford Murricane Barrier,
Stamford, Connecticut",

c. Alteration of West Branch Navigation Chammel. - The loca-
tion of the pile wall at the upper end of the West Branch will re-
duce the width of the turning basin and modify the harbor line, as
shown on Plate No. 3-7. Application for a change in the harbor line
will be made after approval of this design memorandum.

17, MNavigation Gate,

a. Selection of Type of Galbe. - There are several types of
navigation gates, including 1ift gates, tainter gates (lowering into
recesses), sector gates and flap gates., Considering the width of
opening and the elevation of rock foundation (el. -28:), a sector
gate, as shown in the project document, or a flap gate would be most
practical., A flap gate was selected on the basis of economy of
construction and operation. A preliminary comparison of costs be-
tween a sector type gate and a flap gate for a 75 ft. gate opening,
$i11 el. ~18.0, made at the initiation of studies, is given below,

Sector Gate Flap Gate_fé
Cofferdam $  L00,000 $ 400,000 "
Excavation - earth L0,000 12,000
Excavation - rock 20,000 8,000
Concrete 585,000 1138,000
Gate and Accessories 1,0l 000 327,000
$1,0h49,000 $1,215,000
Contingencies 15% 217,000 182,000
Total $1.,666,000 $1,397,000

On the basis of the above estimate, a flap gate would be
more economical to construct.
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A flap gate would be more economical to maintain than
a sector gate, for it would be less subject to corrcsion being nor-
mally in a "down" position, out of the critical tidal zone.

b. Description. - The gate leaf will be of high-strength,
low-alloy steel, with skin plates on both faces, horizontal girders,
and vertical diagrams., For general layout see Plate 3-2h., It will
be designed supported on three sides, It will be comparimented
with provisions for dewatering the individual compartments to re-
duce hoist ecapacity and for floating into and out of place during
installation or repair. The holst will be located on the west abut-
ment.

The gate will be operated by an electric motor driven
hoist with permanently attached cables, Compressed air will be
provided to dewater gate departments during hoisting operations. A
diesel engine standby generator will be previded,

Abutments will be of mass concrete founded on sound
rock., The gate sill will be of reinforced concrete, recessed for
normal "down" position of gates.

A gated bypass conduit will be provided in the left
abutment for care of interior drainage when the gate is closed for
inspection or in advance of a forecast coastal storm. Pumping Sta-
tion No. 2 will also be on the west abutment.,

An operating house of reinforced concrete will house
operating squipment and pumps.

Navigation guides and fenders will be provided in
accordance with the requirements of the Coast Guard.

c. Construction. - A bypass navigation channel, 100 ft.
nominal bottom width, bottom el. -12,0 m.s,l. will be dredged ini-
tially west of the gate site., The channel depth is sufficient for
present barge traffic, except for loaded barges at low tide, Addi-
tional depth is nct justified as there is only one round trip a
day generally. A single-wall cofferdam will be specified because
of the restricted area available for construction.

T. CLIMATOLOGY

18. General. - The temperate and changeable climate of the Stamford
area is marked by four distinct seasons which are characteristic of
the latitude of New England. The area lies in the path of the
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"prevailing westerlies" and the cyclonic disturbances which cross

the country from the west and southwest.

It i1s also exposed to

coastal storms which move up the Atlantic seaboard, some of which

are of tropical origin,

High winds, heavy rainfall and abnormally

high tides are experienced in the hurricane months of August, Sep-
tember and October.
Bureau station at Stamford are available since 1950, but due to

the relatively short period.-of record and the fact that the station
was relocated in December 1955, the data are not considered repre-

sentative.

Climatological records at the U, S. Weather

However, records of precipitation and temperature for

69 years of record are available at Norwalk, Connecticut, 8 miles
east of Stamford.

19. Precipitation. - The average annual precipitation at Norwalk

is about L6 inches, which is rather evenly distributed throughout

the year.

one day in three.
for a 2h-hour period was 8.20 inches on October 16, 1955.

Measurable precipitation occurs on an average in about
The heaviest precipitation recorded at Norwalk
This

may have been exceeded during the hurricane of September 1938, at

which time the rain gage was destroyed.

Table I is a summary of

the monthly precipitation data for Norwalk as measured over a period -

- of 69 years through 1961.

Month

January
February
March
April
May
June
July
August
September
October
November
December

Annual

Monthly Precipitation at Norwalk, Connecticut

Mean

3.55
3.4L0
11,20
3085
l.01
3.31
.08
h.78
3,92
3.68
3.77
3.78

h6,.32

TABLE T

(Depth in inches)
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Mazcimam

T.35
7.46
12.h2
8.60
10.78
10.5L
11,81
15.80
15,64
17.23 (1955)
8.R6
8.58

62,93 (1955)

Minimam

.5l
.J-|'9
423
77
.07 (1903)
.l
.65
.37
.23
3L
.95
.85

33.67 (1935)
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20, Temperature. - The mean anmual temperature of the Norwalk
area is approximately 50°F, January is the coldest month with
an average temperature of about 280F. and July the warmest month
with a mean temperature of about T72°F. Freezing temperatures

are common from late November through March. The lowest tempera-
ture recorded in the Norwalk area was -22°F, on January 5, 190L
and January 28, 1935, and the highest temperature was 1OL°F. on
August 26, 1948, Table 2 is a swummary of mean monthly and maxi-
mum and minimum temperatures recorded at Norwalk, Connecticut,
over a period of 69 years through 1961.

TABLE 2

Monthly Temperatures at Norwalk, Connecticut
(Degrees Fahrenheit)

~ Month Mean Maximum Mindwum
Janvary 27.7 70 22 (1)}
February 28.2 70 ~20
April u7.5 92 9
May 58l 96 2L
June 67.3 100 3l
July 72,3 102 42
August 70.2 10k (2) 3L
September 63.6 102 28
October 52,9 90 16
November 11.6 83 -l
December 30.6 71 -16
Anmual ho.7 104 -22

(1) January 5, 190L and January 28, 1935)
(2) August 26, 19L8

21, Storm Rainfall. - The greatest rainfall associated with
hurricanes in New Ingland are those recorded for "Connie and
Diane" in August 1955, Hurricane Connie, 11~15 August, caused
rainfall varying from about four to six inches over Southern

New England and ended a period of drought. The rainfall at
Stamford equalled L,.2 inches in 2l hours and a total of 8.8
inches during the 3 day period of 12-1L August. During the
following week, Hurricane Diane brought rainfall of 16-20 inches
over many sections of Massachusetts and Connecticut. However, the
Stamford area received a total of about 5 inches of precipitation
within a 2l-hour period.
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The storm of 1Li-17 October 1955 was not classified as a
hurricane, however, it caused five successive high tides at Stam-
ford to an elevation of nearly 8 feet, m.s.l. approximately L ft.
above normal. This storm produced a record rainfall at Stamford,
totalling 13,29 inches in 73 hours. More than one half of this
rainfall or 7.8& inches fell in a 1l2-hour period, including a one
hour inteasity of 2.07 inches and a one half hour intensity of
1,26 inches. The rainfall at Stamford and at nearby localities
recorded during recent hurricanes and the storm of October 1955
are indicated in Table 3.

J. TIDAL HYDRAULICS

22. Tidal Hydrauwlics. - (See submittal dated 28 July 1962)

a. Stillwater level., - The design stillwater level for the
Stamford Hurricane Barrier is comprised of a design surge of 10.4
feet concurrent with a mean spring high water of L.l feet above
mean sea level, totalling to 1L.8 feet above mean sea level,

b. Significant wave heights, - Significant wave heights
and periods coincident with the design stillwater level of 14.8
feet mean sea level are as follows?
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TABLE 3

HURRICANE AND OTHER STORM RAINFALL

Stamford, Comnecticut and Nearby Locations

Accumulated Rainfall in Inches

Stamford, Conn. Norwalk, Conn. Bridgeport, Conn. New Haven, Conn.

Mineola, L.I.

Max. (1) Max, (1) Max. Mazx. Max.,

Hurricane 2h-hr. Total oli-hr. Total 2li=hr. Total 2hi-hr. Total 2h~hr. Total
Sept. 1938 - - 10,7 5.0 11.9 6. 11.6 b 11,0
Sept. 194k L.65 8.5 5.8 10,7 L0 8.5 L8 1.1
August 195L ,

(Carol) 2.3 2.6 2.7 3.1 1.6 1.7 2.75  2.75 2,5 3.2%
Sept. 1954

(Edna) 3.7 4.0 bl Ly 3.5 3.5 .58 5,55 4.5 5.35
August 1955

(Connie) h.2 8.8 3.6 8.2 3.9 Ce3 3.2 3.6 8,2 12,8
August 1955 C

(Diane) 3.2 b7 L.l 5.2 1.9 3.0 3.2 L3 1.1 1.5
Oct. 1955 9.6 13.29 8.2 13.0 5.8 T.15 3.2 5.9 2.3 1.0

(1) Non-recording station - values based on daily readings.
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Wave Height Period

Location b, ‘ (sec,)
West Branch Estuary 1 to 1% 5.5
West and East Branch 3 5.5
Westcott Cove 2 5.0

Mazdrum Significant wave heights and periocds occur one hour
before the design stillwater level of 1L.8 feet mss.l. and are as
followss

Wave Height Period

Location Ft. (sec.)
West Branch Estuary lto 2 6.0
West and East Branch L 6.0
Westcott Cove 3 5.5

: c. Wave Cvertopping. - Quantities of wave overtopping and
other details of Tidal Hydraulics are set forth in Design Memo~
randum No. L "Hurricane Tidal Hydraulics."

d. Departures from Interim Report. - In the survey report
the design stillwater level of 16 ft. m.s.l. was determined by
adding the storm surge of 10.L ft. to a predicted maximum spring
tide elevation of 5.6 ft. m.s.l. Since the coincidence of a
hurricane surge with a high spring tide would be extremely rare,
it is considered reasonable that the surge be added to a mean
spring tide for design purposes which is accordance with subse-
guent decisions.

K., TINTERIOR DRAINAGE

23, General., -~ At the time of a hurricane when all openings through
the barrier are closed to prevent the entry of tidal water, ponding
would result from coincident rainfall and overtopping from waves.

An examination of historical records indicates that in past hurri-
canes the storms that caused the heavy precipitation did not create
the serious tidal flooding, and conversely the hurricanes which
caused the disastrous tidal damage did not produce unusually heavy
precipitation. However, ponding of any magnitude cannot be tolera-
ted in this area of high urban development. It is also recognized
that upon completion of the project, the frequency of closure will
increase and the duration of closure will be extended beyond periods
represented by past flcods. These would be due to the inadeguacies
in forecasting and alse the possibility of abnormal iide occuring

2ly to L8 hours preceding a hurricane.
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2, Design Criteria., - For purposes of estimating drainage modi-
fications and pumping requirements the follow1ng conditions were
established:

{a) Pumping requirements. - A lO-year all season storm assumed
coincident with the design hurricane surge. Overtopping during the
design hurricane surge is too remote a possibility to be considered
in the pumping requirements in combination with high interior runeff.

(b) New interior drains, - A 25-year storm for sizing new inter-
ceptors in the vicinity of the barrier.

(e¢) Drains through barrier, - A 100-year storm for sizing
the gravity drains through the barrier,

(d) The peak discharge value was based on a 30-mimite in-
tensity (estimated concentration time) and the volume on ah 12-
hour duration as published in U. S. Weather Bureau Technical
paper No, U0 dated May 1961.

]

f
25. Drainage Areas, - The terrain is characterized by rolling
upland hills draining south to flats scarcely .above maximum spring
high tide elevation. The frequent combination: ofrrapid storm run-
off from the hills and high tide elevaticng produces troublesome
backup and overflow of the storm drain.

The Bast Branch arm of the harbor will constitute a Sh-acre
pond behind the barrier, with significant damage beginning at
about El. 6.5. The divide between the East Branch and West Branch
drainage areas is at about elevation 7.5.

The Westecott Cove and West Branch areas contain no natural or
potential ponding areas. The small swale existing back of the
Mazzio boat yard in the Westcott Cove Area at the time of the Survey
Report has been mostly filled. No consideration is given to res-
toration of the ponding because of its remoteness from existing
drains and its small area. Damage from ponding would begin at about
gl. 7.0 and overland spill to the East Branch would occur when -
ponding reached a depth of 2 feet, In the West Branch area, a con-
siderable area from Dyke Lane to Crosby Street is below maximum
spring high tide elevation and is now protected by an inadequate
dike and pumping installation.

The drainage areas affected by the proposed barrier are indi-

cated on Plate No. 3-22, It should be noted that there are a few
areas in which the existing drainage system flowed in different
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directions than the overland flow from the natural topography. For
purpese of analyzing the individual pumping station requirement, it
was assumed that 50 percent of these areas would be contributing to
the respective stations.

26, Storm Drains. - There are existing 15-inch and 36-inch drains

in Atlantic Street which presently discharge, by gravity, intc West
Branch in the vicinity of the Hartford Electric Light Company. These
two drains will be combined into a single L2-inch drain and diverted
to Pump Station No. 1. A new drain, connecting to the existing drains
will be installed in the oil company area just north of the Hartford
Electric Light Company.

Storm drains converge in the Pacific Street area at the small
existing pumping station at Crosby Street. A separate system drains
the area back of Dyke Lane to 2 flap gated outlets thru a make shift
dike. The low point of this area is at the intersection of Crosby
and Pacific Streets where the ground is at an elevation of less
than 2.0 m.s.l., which is below mean high tide. At present a small
drain leads from Pacific Street to the Dyke Lane system. When
there is storm runoff a portable pump is operated to pump drainage
from Dyke Lane and a 22 cfs pumping station at Crosby Street dis-
charges thru a 24" force main at the Hartford Electric Light Co.
docka, This installation is unable to care for runoff adequately
and the 24" drain is too weak for the pumping pressure.

The City has informally requested that the discharge system
be replaced in connection with this project, with the understanding
that costs in excess of project costs will be reimbursable.

Two general alternatives were considered for carrying out this
request; the first being a pumping station at the barrier on Dyke
Lane with a 72-inch storm drain from Pacific Street, and, second, a
pumping station at the location of the existing station on Pacific
Street with a gated LB-inch force main thru the barrier. A 18"
force main would be easier to congtruct, bult the pumping installa-
tion required to overcome head losses in the force main would in-
crease overall cost markedly. Therefore the pumping station will
be located at Dyke Lane with a gravity flow conduit from Pacific
Street, Effective drainage cannot be maintained by gravity flow
thru the dike during the "high' portion of the tide cycle or during
a heavy runoff, Flap gates could be installed to cut off backflow
during high tide, but would not be fully reliable, -and all flow will

be pumped. ”

Back of the inside toe of dike just east of Shippan Avenue from
Seaview Street, a gravity interceptor drain will be installed to
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carry the flow to Pump Station No. 3. The existing 2li~inch drain
to Rippowam Road will also be connected to the Pump Station and a
LE-finch outfall drain will be installed from Pump Station No. 3
to Westcott Cove.
t

yAn interceptor drain will be installed back of the inside
toe of dike, in the Cummings Park area from Seaview Street,
connecting to Pump Station No., L which will intercept an exist-
ing 36~inch drain. A 60-inch outfall will extend to Westcott
Cove,

27, Pumpihg Requirements

a, General., - The peak rates of inflow to the individual
areas were developed from the rational formula Q=CIA with "CH
values varying between 0.4 and 0.,6. Where necessary the hy-
drographs were developed from synthetic unit-hydrographs and
then routed and combined for the larger areas. The following
is a summary of the peak inflows and the selected pumping capa-
cities to be used against the design stillwater level,

Pumping Drainage Peak Selected Pumping
Station Area inflow Capacity
i Acres cafoSo CofoSo
#1 197.5 588 516 (a)
#2 1206 1070 100 (b)
#3 3847 51 50
#ho g RRENN 147 1Lo

(a) Includes 194 c.f.s. required for cooling water.
(b) Required to maintain water surface below elevation
6.0 mean sea level,

b, Pumping Station Capacity. - The considerations used in
determination of pumping requirements are as feollows:

{1) Pumﬁing Station No, 1 - As stated previously, the 19l
c.f.s. cooling water discharge of the Hartford Electric Light
Company plant will be pumped thru Pumping Station No. 1 when
the barrier is operating. Local runoff from the entire area
back of the West Branch will be pumped at this station. Due
to the low ground elevation regular pumping at other than storm
tide periods will be required.

(2) Pumping Station No. 2 - The effectiveness of the existing
storage in the East Sranch during a hurricane is a function of the

27



tide level at time of closure of the navigation gate. If clesure
can be made at zero mean sea level, a coincident 1lO-year storm would
not create significant damage. However, in a recurrence of a storm
as experienced in October 1955 when five successive tides were a-
bout li feet above normal, damages ?f about $25,000 would be experi-
enced, This is based on an assumed closure of the navigation gate
with the tide at elevation 2.0 m.s,l., which results in a maximum
ponding elevation of 7.5 m.s.l. If the gate was closed at mean
sea level the resultant elevation would have been 6.6 feet m.s.l.
which represents about $5,000 in damages, It cannot be said with
assurance that closure could be made under favorable conditions.
Recognizing the risk involved if closure is not made at the lower
tide levels, which could readily occur with inadeguate hurricane
forecasting, and considering the fact that a pumping station could
readily be incorporated into the navigation gate structure, it was
decided that provisiorn would be made for some moderate rate of
purping. Assuming cleosure at elevation 2.C m.s.l. the adopted pump
capacity of 10C c.f.s., will provide for the 10-year storm without
exceeding elevation 5.5 m.s.l. at which stage the estimated damage
will be less than $1,000. If a 2S-year storm were to occur with
the barrier closure, the adopted capacity would 2llow the water
surface to rise to elevation 6,2 which would create about $2,000
in damages. With the pool held below elevation 6.0 m.s.l. there
will be additional benefits due to an improved gradient in the
existing drains,

(3) Pumping Station No. 3. - If no pumps are provided, the
ponding that would be experienced with a 10-year storm coincident
with barrier closure would be about elevation 8.5 m.s.l. which
represents about $25,000 in damage. This is exclusive of damages
outside the ponding area due to the drains becoming surcharged.

(L) Pumping Station No. L. - If no pumps were provided at this
location, ponding would exceed elevation 9,0 m.s.l. at which level
the flow would drain into the East Branch, If this were permitted,
the damages experienced would exceed $3C,000,

(5) Alternate Plans, Westcott Cove Area. - Alternate plans con-
- sidered combining the drainage of Stations Nos. 3 and L, but inade-
quate gradient plus length of pipes required made this plan more
costly. Another plan considered the diversion of flow from these
two areas into the East Branch and increasing the capacity of Pump-
ing Station No. 2., This plan again was found to be more costly for
the same reasons.
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28. Description of Pumping Stations. « The pumping stations will
be of the same general type utilizing electric motor driven verti-
cal axial flow pumps. The pumps will be suspended in a normally

dry sump adjacent to the gravity flow conduit; motor operated sluice
gates will be provided to clcse the gravity flow conduit, and open
the entrance to the pump when pumping operations are reguired. The
structures will be of reinforced concrete. Plate No. 3-23 showing
preliminary arrangement of Station No., 1 is typical of all stations,
Piling will be provided where foundations conditions require. Selec-
tion of pumps will provide an optimum combination of low first cost
and necessary flexibility and reliability. Three pumps are selected
for Pumping Stations Nos. 2, 3, and L. Because the large amount of
storage it may prove more economical to provide 2 pumps at Pumping
Station No. 2. Due to the lack of an appreciable storage at Sta-—
tions Nos. 3 and L, provisions for operation under very low inflow
conditions will be provided by the use of a variable speed motor

on one pump of each of these stations,

29. Selection of Pump Drive Equipment. -~ A cost comparison to de-
termine the most economical method of pump drive consistent with
the reliability requirements for each of the pumping stations and
navigation gate was made. Based on these comparisons, all in-
stallations will have electric motor drives,

*

A cost comparison was made to determine the most economical
voltage for operation of each of the pumping stations., Pump motors
in station 1 will be operated at L8O volts., Gate operators, sump
pump, equipment heaters and lighting will operate at 120/208v. The
two ﬂO hp pumps together with the aforementioned miscellaneous loads
will be supplied from a three phase subway type transformer rated
13,200/180v. The subway type transformer was selected to aveid the
necessity of normally energized open primary connections in this
area where squirrels have caused outages to nearby utility substations.

Pump motors in stations 2, 3 and L will be operated at L80v with
the auxiliary equipment supplied from a three phase 1180/208/120v
transformer.

30. Power Supply. - Power supply for the No., 1 pumping station will
be obtained from the Hartford Electric Light Company's underground
13.2 kv tie feeders between the generating plant (capacity YOMW)

and the 66/13.2 kv substation which is interconnected by two 66 kv
transmission lines to the Comnecticub power grid. Two independent
100% rated underground feeders will terminate in outdoor metal en-
closed switching eguipment located adjacent to the pumping station,
The transformer bank (3-677 kva) serving the 5 main pumping motors
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would be normally deenergized. One normally energized circuit will
serve, by aerial cable, pumping station No., 2 and the navigation
gate., A standby diesel engine generator set will be provided for
operation of the navigation gate in case of failure of the single
circuit feeder but will not be sized to accommodate the pump motors
in Pumping Station No. 2. (See Diagram 1)

Pumping Stations Nos. 3 and L will be served from an existing
13.2 kv feeder emanating from the generating plant 7000 feet dis-
tant with an alternate source available from a separately fed sub-
station, (See Diagram 2)

Since the temporary loss of power to Pumping Stations 2, 3 and
4 would result in minor property and nuisance damage, these will
be served by a single feeder without standby power.

L., RELOCATIONS

31, Utilities, - Those portions of existing water, sewer, gas,
electricity, telephone, and storm drainage systems passing through
the barrier will be gated and modified as necessary for the opera-
tion and safety of the project.

Modifications of the storm drainage system outside the barrier
limits will be inecluded in the work and costs included as part of
the local costs of the preject.

The construction of a new 72-inch drain from the intersection
of Crosby and Pacific Streets to Pumping Station No., 1 is considered
a local responsibility which camnot be charged to the prcject be-
cause it is a replacement of a presently inadequate drain.

32. Streets and Parking Areas. -~ Highways and parking areas will
be relocated or realigned as necessitated by the construction of the
barrier. Construction will be included in the general contract for
construction of the barrier as a local responsibility. Ramps are
inecluded as an integral part of the dikes,

M, FOUNDATIONS, EMBANKMENTS AND CONSTRUCTION MATERTATS

33. Geology. - Stamford Harbor lies on the seaboard lowland of the
New England Physiographic province., Bedrock (schist) outcrops are
abundant, overburden is quite thin and censists of bony gravels and
sands, marsh deposits, and a thin veneer of till which occurs on the
sides of rock hills,
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Subsurface conditions alcong the West Branch and across the main
harbor are generally depicted on Plates 3-5 and 3-6, respectively.

Detailed Information concerning geological conditions will
appear in Design Memorandum No. 1, SITE GEOLOGY.

3L, Foundations. -

a., General Conditions. In general, the foundation areas along
the project site have undergone considerable alterations in the past
through the building of seawalls and piers, the artificial filling
© of tidal marshes, and the disposal of industrial wastes. At the pre-
sent time, the foundation conditions at the Hartford Electric Light
Company yard are being altered through the removal of an upper de-
posit of granular materials and its replacement with fly-ash, and the
£illing of a tidal inlet at the south end of the yard.

b. West Branch Alignment. The structures at the West Branch
will extend along a flat area flanked at both ends by higher grounds
containing rock cutcrops. The foundation above the tidal range con-
sists mainly of artificial fill of warious types. The fill material
is generally 5 to 10 feet thick and consists of sand, gravelly sand,
fly-ash, ccal, wood chips, rubbish or mixtures thereof,

Organic silt and fibrous peat deposits 2 to 8 feet thick
underlie the artificial fill materials. Immediately outboard of
the seawalls and piers, organic silt deposits 3 to 10 feet thick
are present bhelow the harbor bottom.

Beneath the organic silt deposit there are strata of gravelly
silty sand, silty sand, and silty sandy gravels. These strata over-
lie bedrock at both ends of the West Branch structure alignment., Ex-
plorations indicate these strata to exceed a thickness of 35 ft. in
the middle of the alignment.,

The overburden thickness along the proposed bulkhead align-
ment varies from 10 feet at its north end to 30 feet at its south end.

¢, East Branch Harbor Barrier., The barrier will extend across
a wide flat wvalley flanked by high rock outcrops on the west and by
a glacial till formation on the east. The foundation areas outside
of the chamnel are former tidal mzrshes which have been artificially
filled with gravelly silty sand, silty sandy gravel, fly-ash, shells,
rubbish or mixtures thereof. In the harbor bottom and beneath the
artificial fill there are deposits of organic silt which vary in
thickness from 1 to 8 feet.
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Beneath the organic silt deposit there are strata of silty
sand, gravelly silty sand, silty sandy gravel, and sandy silt, Gla-
cial till consisting generally of silty sandy gravel, overlies bed-
rock directly beneath these strata. The maximum foundation thick-
ness overlying bedrock is 30 feet.,

d, Bypass Chamnel. The soil formation which is to be excavated
for the construction of the proposed bypass chamnel consists of a top
deposit 2 to § feet thick of organic silt underlain mainly by silty
sandy gravel.

e. Westcott Cove Dike, The dike alignment crosses tidal marsh
areas which have been arvificially filled with sand, gravelly sand,
silty sand, and rubbish. The underlying marsh deposits are organic
silt and peat varying in thickness from 1 to 7 feet., TFlanking both
ends of the dike there are glacial till formztions. Rock outcrops
are visible at the north end of the dike.

Underlying the artificial f£ill and tidal marsh deposits there
are strata of sand, silty sand, and gravelly sand,

f. Structures. The navigations gate structure will be founded
on and in sound pedarock. The anchored concrete sheet pile wall will
be driven to bedrock or thin glacial till overlying bedrock. Piling
will be provided under Pumping Stations No, 1 and No. 2.

35, Embankments. - Several dike embankment sections have been selected
as showr on Plate 3-18 in accordance with foundation and construction
conditions. 1In general, the dike embankments will be a compacted
impervious fill protected against wave action on the ocean side by
layers of stone protection. The land side of the embankments will be
topsoiled and seeded to provide turf that will withstend minor over-
topping and will be appropriate to the public recreation areas. In
general, control of seepage through and under the embaniments is pro-
vided by a relatively flat landside embankment slope and a pervious
land side toe section. Soft solls and open trash will be removed
from the foundation areas., An exploration trench has been provided
in the foundation area for the full length of the Westcott Cove Dike
for the purpose of locating existing buried pipes structures, open
trash, and open gravels. At the water crossings; the dike sections
below elevation +2 M.3.L. consist mainly of dumped impervious earth
111 confined by rock toes which will permit the most economical
construection.

The dike embankment sections have been designed on the basis
of the impervious fill composed of gravelly silty sand with 15 to
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LO percent silt which is available from land sources. To provide
such material will require either truck transportation through
residential areas or shipment by railroad.

HEmbankment design and construction studies have been made
utilizing earth fill materlials obtained by dredging in Westcott
Cove. It was concluded from the studies that it is more economical
and practical to utilize earth f£ill material from land scurce,

36, Sources of Dike Materials.

a. Impervious Fill Material. - Suitable impervious fill for
the selected embankment sections can be obtained from glacial de-
posits located to the north and to the east of Stamford within a
15 mile radius, possible sources within a 5 mile radius are pre-
sently beling investigated.

b. Other Farth Fill Materials, - Other available earth fill
materials not suitable for the present embankment designs exist
underwater in Westcott Cove and in settling basin areas of gravel
processing plants located at Port Washington, Long Island, New York.
Preliminary probings and materials from previous dredging operations
indicate that ithe materials in Westcott Cove are variable sands not
covered with soft materials. The materials at Port Washingten are
waste finee and consist of silts, silty fine sands and clayey silts.
Barge facilities are available at Port Washington.

c. Granular and Gravel Fill Materials, - Granular and gravel
£ill meterials are availsble from commercisl and potential sources
located to the northeast of Stamford within a 20 mile radius and
from commercial sources by barge located on Long Island, New York,

d. Stone Protection. - High grade traprock for stone protection
may be obtained commercially from Branford, Connecticut, to the Hast,
and the lower Hudson River area on the west a distance of about LO
miles with transportation direct to the site by elither barge or rail.

e. Concrete Aggregates. ~ Commercial sources of concrete aggre-
gates “within an economic haul distance of the site have been sampled
and are being tested. Detailed discussion of concrete aggregates will
be included in Design Memorandum No, 2 "Concrete Materials®,

SECTION N ~ REAL ESTATE

37. General, Land requirements and appurtenant property rights will
be acquired by local authorities.
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38. River Area. No acquisition is necessary for construction com-
ponents occupying river or harbor area.

39. Land Requirements., It is assumed that regquired land interests
will be acquired under permanent easement wherever this estate is

adequate to serve project requirements. In those instances where

improvements must be removed or access will not be available, fee
acguisition will be recommended. The area is generally densely
built up with industrial and commercial uses along the waterfront.
A large portion of land requirements lie within city-owned public
parks,

Total land requirements are estimated at 18.5 acres in fee
and permanent easement and 2,0 acres under temporary easement.
There will be five residential properties which will reguire
temoval and two others will be reduced in value.

Severance damages are expected to be substantial due largely
to impairment of access to some waterfront properties,

LO. Special Benefits. Near the westerly end of the project area,

a dike will run along the water frontage of two oll companies

and the Hartford Electric Light Comppany and run inland across

land of the latter company to Dyke Park. Loss in value attributed
to the land required and severance damages is considered relatively
small and is exceeded by the special benefits afforded to these
companies by the proposed protection. Two alternate alignments

were considered for traversing land of the Hartford Flectric Light
Company. An "outboard" aligmment favored by the Company would un-
doubtedly reduce severance damage in comparison to the "inboard"
alignment proposed, but based on preliminary data available, special
benefits exceed property value less attributable to either alignment.
It is currently contemplated that borrow requirements and material
storage areas for construction will be.furnished by the Contractor.

Estimate of real estate requirements and costs are subject to
refinement when adequate tract data is available. Detalls of the
proposed real estate acquisition program will be set forth in the
forthcoming Design Memorandum for Real Estate No. 6.

L1, Valuation:-

Total Bstimated Land Costs $ 280,000

Severance Damages ' 120,000

Contingencies (15% of above) 60,000

Acquisition and Administrative Expenses L0, 000

Total $ 500,000
3L
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0. VIEWS OF CONSULTANTS

k2, Views of Consultants., No consultants have been used in the
preparation of this design memorandum,

P, COCRDINATION WITH OTHER AGENCIES

L3, Coordination with Other Agencies. Coordination with Federal,
State and other agencies, when appropriate, has been carried out.

Preliminary plans of a projected urban renewal project in the
vicinity of Atlantic and Main Streets, north of the New York, New
Baven and Hartford Railroad have been discussed with representabives
of the City and its Architect~Engineer. The urban renewal plans
contemplate controlling and eliminating local flooding from back-
water of a storm drain, which is a matter outside the scope of the
hurricane barrier project. It would alsoc raise the area above the
elevation of tidal floods of record. Ultimately the total valuation
will be greater due to higher utilization. About 10% of the benefits
to be derived from the hurricane barrier would be affected, The
urban redevelopment project would eliminate damages in the lower
ranges, -but the ultimate gain at higher levels as new modern bulldings
are erected should more than offset the decrease. .

Q. FECONOMICS

Lli. General. The City of Stamford, Connecticut is subject to
heavy losses from hurricane tidal flooding and flooding accom=
panying the combination of southeasterly storms and extreme lides.
In both September 1938 and August 195h water depths of 3 4o 5 feet
were experienced in the completely built over South End of the city
and along the banks of the harbors, coves and streams of the area.

August 1954 losses in Stamford amounted to $3,430,000. Since
that time there has bsen lessened economic activity in one large
plant and some protective measures have been carried out elsewhere,
A recurrence of August 195h flood heights under 1962 economic cone
ditions would cause losses estimated at $3,250,000 without protec-
tion. The project would eliminate $255485808-0f these losses.

2708, 07

Annual benefits were derived for the project by deterrining the
difference between annual losses under pre-project conditions and
the annual losses to be expected after the project is completed. A4
review of business, industrial and population trends in Stamford
and its environs indicate a continuing growth, which will be reflected
in property susceptible to tidal fleod damage due to redevelcpment
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for commercial and industrial uses. The project benefits have been

adjusted to reflect this growth over the 1life of the project. Average

annual beéenefits so derived amount to $h€3,Q20)at 1962 price level, : -
In addition to damages prevented benefits the project will eli-
minate certain emergency costs presently incurred by industrial and
cormercial interests upon receipt of hurricane warnings. Such warn-
ings are estimated to occur L times in any 10 year period. Among
costs involved are sand bagging and the temporary removal of goods
and equipment from space likely to be flooded. Such costs are esti-

© mated at $25,000 at 1962 price level on an average annual basis.

The project will also make possible the development of 18.4
acres of land to higher usage when the threat of flooding has been
removed. On an annual basis the value of this enhancement is esti-
mated at $9,000. The total annual benefits are $5375000%

sxnoas
L5, Benefit-Cost Ratio. Annual cost as computed in Paragraph L8
is $269,000, The ratio of benefit to cost is 1.92 to 1.

R. COSTS, CONSTRUCTION, OPERATION

6., Estimate of Cost.

a. Estimated Project Cost

(1) Lands and Damages $500,000
{2) Preauthorization Studies © 50,000

Est. Unit
Quantity Unit Price Amount

(3) Construction
(Dikes, Ramps, & Earth Work)

Excavatlon, ‘Barth )

(Water Area) 102,000  C.Y. $ 1.50 $153,000
Excavation, Earth

(Land Area) 12,000 C.Y. 1.50 63,000
Excavation, Rock L, L0o0 €.Y. 5.00 22,000
Earth Fill,Tmpervious 118,00C  C.Z. 2,50 295,000
Earth Fill, Random 23,500 C.Y. 0.50 11,750
Farth F111 Granular 6& 500  C.Y. 2,00 129,000
Stone Prot, (LE0#-T00#) 12 500 C.Y. 10,00 125,000
Stone Prot.(2"-80#) 21 000  C.Y. 9,00 189,000
Rock Fill 23,100 C.Y. 8.00 184,800
Rock Filter 2,700 C.¥Y. 8.00 21,600
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Quantity Unit

Unit
Price Amount

Estimate of Cost(Cont'd)
Est.
Gravel Bedding 13,000
Gravel Fill 23,500
Topsoil 1,200
Gravel - Road Base *3,500
Road Surfacing, 3" A.C, 8,500
Road Surfacing, Dbl. Bit.
Treatment 1,700
Curb ~ A.C. 6,000
Guard Rail 4,000
Fencing 1
Razing of Buildings 1
Walls
Anchored Pile Wall
Soldier Piles 9,500
Panels, Reinforced Concrete 1,000

Panels, Prestressed Concrete 50,000
Ties, Top and Bottom . 135

Cantilever Wall

Concrete, Reinforced 350
Cooling Water Intake Conduit 1
Cooling Water Discharge Conduit 1
Docking Aids, 0il Fills, Gate,Etc. 1

Navigation Gate

Cofferdam 1
Concrete, Reinforced - 1,015
Concrete, Mass 5,370
Flap Gate & Accessories 553,000
Operating Egquipment 1
Diesel Electric Standby 1
Miscellaneous 1
37

c.Y. $ L.00$ 52,000

C.Y. L.00  9k,000
C.Y. 5,00 21,000
c.Y. 4,00 14,000
S.Y. 2,00 17,000
S.Y. 0,50 850
L.F. 0.50 3,000
L.F. 2.50 10,000
Job L.S. 2,000
Job L.S. __ 5,000

Sub~-total. . $1,413,000

L.F., $18.00 $171,000
C.Y. 60.00 60,000
S.F, 4,00 200,000
Sets 700,00 94,500
C.Y. 80,00 28,000
Job L.5. 50,000
Job L.S. 40,000
Job L.S, _ 18,000

Sub-total. . $661,500

Job - L.S. $394,000
C.Y.  $65.00 66,100
C.Y. 55,00 295,350
Ibs, 0.35 193,550
Job L.S. 70,000
Job L.S. 20,000
Job L.S. 15,000

Sub-total, .$1054,000
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Pumping Stations

Pumps,
Sta. Earthwork  Electric  Electric Gates,
No, Structure Supply Equipment Acc, Total
1 $ 190,000 58,000 9L, 000 258,000 $ 600,000
2 8,000 26,000 51,000 58,000 143,000
3 23,000 1,000 - 28,000 21,000 89,000
L 18,000 16,000 45,000 70,000 179,000

Sub~-total, . . $1011,000

Mpdification of Utilities ~ Local Responsibility

Atlantic St. Storm Drain Interceptor $ 18,000
Lateral Storm Drain to Pumping Sta. No.3 2l,000
Lateral Storm Drain to Pumping Sta. No.k 9,000
Modifications of Telephone & Elect. System 16,000
Cummings Park Parking Area Relocations 31,000

Sub-total. » « $ 98,000

Modification of Utilities - Federal Responsibility

Care of Water, Gas, & Sanitary Sewer -

Lines thru Dike $ 29,000
Outfall from Pumping Station No. 1 33,000
Outfall from Pumping Station No, 3. 12,000
Outfall from Pumping Station No. L 12,000
Cooling Water Discharge Conduit 155,000,

| Sub-total. . . $_ 241,000
Sub-total Construction Cost . . . L,L78,500
Contingencies, 15% o o o 671,500

Total. . $ 5,150,000

(L) Engineering and Design 437,000

(5) Supervision and Administration L5 ,000
G

Total Project Cost (Federal £ 00

and Non-Federal) $ 6,582,000
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Cost Estimate (Cont'd)

(6) Pacific Street Storm Drain Interceptor $ 270,000
(replaced at request of City)

Total Project and Non-Project
Cost  $6,852,000

b, Apportionment of Costs. - The apportionment of costs between
Federal and local agencies is as follows:

Federal Funding $3,742,000
Non-Federal Contribution 2,810,000
Total Project Cost $6,582,000

Non-Project Cost (City of
Stamford) $ 270,000

The Non~Federal contribution is
estimated as follows:

Lands and Damages $ 500,000
Modification of Utilities {In~

cludes contingencies, engr.,

and overhead) 132,000
Local contribution in lien of

cost of Maintenance and Operation

of Navigation Gate (See Para. L8c)

880,000

Local contribution on net total

Project Cost: 30% x $6532,000,

less Lands and Damages and Local

Utility Mod. 1,328,000
Total $2,8L0,000

¢. Comparison with Project Document Estimate. - Tabulated below
is a comparison of costs with the project document estimate:

Project General Design
Document Memorandum
Lands and Damages $ 150,000 $ 500,000
Pre-authorization Studies 50,000 50,000
Construction:
Dikes, Ramps, and Barth-
work 1,509,000 1,413,000
39
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Comparison with Project Document BEstimate (Cont'd)

Project General Design
Document Memorandum
Walls $ 507,000 $ 661,500
Navigation Gate 1,430,000 1,054,000
Pumping Stations 260,000 1,011,000
Utilities 165,000 308,000
Parking Areas - 31,000
Contingencies 769,000 671,500
Total Construction $4,6L0,000 $5,150,000
Engineering and Design 527,000 437,000
Supervision and Adminis- :
tration 103,000 445,000
Total Project Cost $5,650,000 $6,582,000
Federal Cost 3,094,000 3,7L2,000
Local contribution 2,556,000 2,840,000
Annual Charges:
Federal 1LL,000 148,700
Local 104,000 129,500

In addition, a local contribution of $270,000 for the Paclflc
Street storm drain interceptor will be made.

The explanation of changes in the project is given in pertinent
paragraphs of this Design Memorandum, Major changes in project cost
arising from the revisicns are as follows:

(1) Cost of lands and damages revised due to change in section
of dikes, to straightening of alignment in places, and to recent con-
struction of a large marina on the Fast Branch, amounting to an in-
crease of + $ 350,000

(2) Alignment and type of construction changes at the upper end
of the West Branch. This results in a substantial increase in cost
over the prior estimate, but after full provision for problems arising
from construction on the prior alignment the actual difference in cost
would be slight.

(3) Alignment changed at the south end of the Hartford Electric
Light Company at a reduction of - $ 150,000

i)
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() Mignment changed to pfoject Mitchell Street area + $ 29,000,

(5) Navigation gate changed from a 75 ft. sector gate to a-
90-ft. flap gate at a reduction of - § 500,000,

(6) Shallower and shorter temporary bypass channel at a re-
duction of - $ 170,000.

(7) Additional pumping installation for interior drainage and
for care of Hartford Flectric Light Company ccoling water at an in-
crease of + $1,045,000.

(8) Restudy of utility modifications and addition of parking
areas relocation, resulting in an increase of + $ 240,000,

(9) Reduction of contingency factor from 20% to 15% -$ 97,500,

47. Schedule for Construction.

3. Design. ~ Design memorancda are scheduled for completion by
February 1963. Contract plans and ‘specifications are scheduled for
completion by October, 1963,

b. Construction. - Construction of the project will require

. two constriction seasons, contingent upon the availability of nec-

essary funds. All construction will be accomplished under a single
contract presently scheduled for award in February 196L.

Work may be initiated and continued at several arsas con-
currently, but care must be given to scheduling construction at the
navigation gate, the major item of construction.

In the first construction season all foundation excavations
for dikes and pumping stations, and dredging of the bypass channel
and dike excavation in the Hast Branch will be completed. The
navigation gate area will be cofferdammed, and excavation in the
cofferdam will be completed,

Concrete placing for pumping stations and the navigation
gate will be initiated in the first constructiocn season and completed

I
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in the second season. The structural navigation gate and hoist and
pumping equipment will be installed late in the second season after
the concrete structures are complete,

The pile wall construction will be initiated as soon as
materials are at hand and the wall will be virtuwally complete at
the end of the first construction season.

Construction of the earth dikes will be coordinated with
other operations and will be complete in 2 seasons,

Bar graphs are shown on Plate 3-28, "Detailed Progress
Schedule, "

¢. Funds Required. Design will continue thru Fiscal Year
1963 and will be complete by November,1963. The completion of
design, lands and damages, relocations and initiation of construc-
tion is based on funding of 800,000 for Fiscal Year 196L; and on

- the assumption that additional funds will be appropriated as re-

quired. It is estimated that project funds will be required approxi-
mately as follows:

‘Fiscal Year Funding
196h $ 800,000
1965 3900,000
1966 1482,000
$6,182,000
Funding to FY 1963 1400, 000

Total. . . $6,582,000

48, Maintenance and Operation.

a. Project Plan, - It is assumed that the maintenance and
operation of the navigation gate, including abutments will be a
Federal responsibility while operation and maintenance of Pumping
Stations and dikes will be a local responsibility. Operation of
the project will be coordinated between Local and Federal agencies,
A small crew of three men would be employed on a permanent status
for operation, inspection, and minor repairs. Major repairs would
be countracted out,

b, Annual Costs. - The estimated annual cost is $278,200 as
shown on the following computationss

L2
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(1) Federal Investment

a. Federal First Cost $3,742,000
b. Interest During Construction
(1ax2875%3T) (T=2yrs) 108,000
c. Total Federal Investment $3,850,000

(2) Federal Annual Charges

a. Interest (1cx0.02875) $ 110,800
b. Amortization (1ex0.00179) 6,900
c. Maintenance and Operation 31,000
d. Total Federal Annual Charges $ 1L8,700

(3) Non-Federal Investments

a. Contributed Funds $2,208,000
b. Lands, Fasements, & Rights-
- of way 500,000
c. Improvements by Local Interests 132,000
d. Total Non-Federal First Cost $2,8L0,000

e. Interest During Construction (3dx0.033x:T) ol 000
f. Total Non-Federal Investment $7, 931,000

(L) Non-Federal Annual Charges

a, Interest (sfx0,033) $ 96,800
b. Amortization (3fx0.,0013l) 3,900
¢. Maintenance and Operation ' 283800 \
d. Total Non-Federal Annual Charges $ 129,500 .

(5) Total Annual Charges (2d+hd)} ($1Lk8,700+129,500) & 278,200 =<~

¢. Maintenance and Operstion Costs. - Assume 1 crew of 2
permanent employees supplemented by 2 extra laborers 1 month
anmually, exclusive of Federsl operation of the navigation gate. (Assume
S?”hours,;extra+manning, hurricane season, by the permanent employees.

(1) Salaries
2~-WB Employees

2 (52 x 8+ 52) $ 13,000
2-WB Laborers, 1 month
2 (Lo x L) 1,200

§ 1,200
L3
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Maintenance and Operatien Costs, Cont'd

F.I.C.A., etc, 7.8% $ 1,100
Wage Bond increase fanmmal) - 700
$ 1,800

Total , $16,000

(2) Federal Costs . $31,000

Annual costs of maintenance and operation of the navigation
gate as shown in the Interim Report are retained pending completion
of design and restudy of costs. '

b
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Maintenance and Operation Costs, Cont'd

(3) Non~-Federal Costs

Salaries $16,000
Maintenance

Concrete 1, 840 cy x $60 @ ,0035x1,.18 $ 320

Stone 52, 000 by x .03/50 @ 10,00 300

Pile Wéll 543,000 x .0025 1,360
Pumping Equigment

Mechanical

Electrical) $860,000 x ,00k4 3,h40

Blectrical service (testing, lighting,
exclusive of more or less regular use

of Pumping Stations) 500
Phone, radio, small tools 1,80
Vehicles 500.
6,900
Contingencies 15% x (16,000+6, 900)3 400
Indirect Costs 22500
Total $28,800

(4} Capitalized Value

- Capitalized value of maintenance and operation of the navigation,
to be contributed by the City is maintained as shown in the Interim
Report pending completion of design and restudy of costs

$880,000

d. Comparison with Project Document

Annual Charges. ~ Interest and amortization charges are
little different, increase in interest being about balanced by de-
crease in amortization due to change in effective 1life of the pro-
ject to 100 years. Local maintenance and operation costs are in-
creased because of added pumping stations.

45
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R. RECOMMENDATION

L9, Recommendation. - It is recommended that the project plan
submitted in this report be approved as the basis for the pre-
paration of contract plans.

L6
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